Auditory discrimination is the ability to discriminate between words and sounds. Auditory discrimination can affect reading, spelling and writing. Several studies examined the correlation between auditory discrimination and reading performance. The aim of this study is to demonstrate the importance of auditory discrimination in the acquisition of mental lexicon and consequently the automation of reading in a sample of 101 students in their fourth year of primary education coming from four different schools in Kenitra (Morocco). The results analysis shows that reading scores correlated significantly with the auditory discrimination scores (r = 0.30, p < 0.01). This proves that the inability to discriminate words causes a disability to store them in the mental lexicon, which makes it difficult to identify these words at a later encounter. This conclusion is supported by the significant correlation between reading and auditory and visual lexical decision tasks. In this study we were able to emphasize the importance of having good acoustic discrimination capacities for language development. Students who were successful at the auditory discrimination task are more successful at reading. A remediation program based on improving auditory discrimination capacities using the language assessment battery LABBEL could see reading performance improvement in these students.
Introduction
Reading is a complex and flexible activity that involves the cognitive arsenal [1] .
Several studies have demonstrated the importance of phonological awareness at the beginning of the acquisition of reading [2] . Accessing writing in an alphabetic system is a complex process that requires the ability to manipulate the phonological components of language. In fact, the initial stages of learning to read are characterized by the establishment of the connection between graphemic representations and corresponding phonological representations [3] [4] .
According to Gombert (1990 Gombert ( , 2004 , phonological awareness is the ability to identify the phonological components of linguistic units and manipulate them deliberately [5] [6] . To recognize a word is not to find that word somewhere in memory, but to recover a certain state of activation of the units which, in the cognitive system, are concerned with the processing of lexical information [7] .
Very often, learners who cannot recognize the sound forms of words are confronted with orthographic transcription problems [8] . Auditory discrimination is phoneme differentiation and phoneme identification [9] . Our ability to discriminate auditory information is directly linked to our learning capacity. A few authors by analyzing auditory discrimination in children with phonological disorder, have suggested that these children have phonemic discrimination difficulties [10] [11] . Auditory discrimination can affect reading, spelling and writing, during learning and as word recognition becomes automated. This automation is a mobilization of attentional resources in the service of understanding [8] .
Disordered auditory abilities make it impossible to correctly use speech phonemes [12] . The aim of this study is to demonstrate the importance of auditory discrimination in the acquisition of mental lexicon and consequently the automation of reading.
Materials and Methods
The study involved a sample of 101 students in their fourth year of primary education coming from four different schools in Kenitra (Morocco) aged 9 to 14 years old (mean age = 10.29 ± 1.05). Our sample is composed of 60% boys (n = 61) and 40% girls (n = 40) ( Figure 1 ).
The choice of the fourth year of primary education for this study was based on the assumption that at this level, the students have sufficient skills to perform the different language tasks of the used protocol.
In case of the diagnosis of learning disabilities in these students, who still have two years before their crucial transition to high school, they could benefit from a remediation program.
The participants were randomly selected from four schools. Students with mental disorders were excluded from the research. This study was held on January 2016. For ethical considerations, this study was carried out only after the agreement of the subjects and the delegation of the ministry of education in Kenitra. 
Language Assessment Battery LABBEL
In this study we opted for the use of four activities from the arabic version of the language assessment battery LABBEL [13] . This software (LABBEL) was conceived by two neurolinguistic researchers who have used their knowledge of neurolinguistics, psycholinguistics, morphology, phonology and Arabic syntax to develop a battery of tests that takes into account the linguistic characteristics of the Arabic language. The students took the following four tests of the LABBEL battery [14] , each test contained 10 items. The score for each test was obtained by subtracting the number of errors from the number of items presented (10 items), thus the score varies between 0 and 10.  Auditory lexical decision: After a presentation of words and non-words in auditory input, the subject must determine if the stimulus is indeed an Arabic language word or not.  Visual lexical decision: After a presentation of the written words and non-words, the subject must determine if the stimulus is indeed a word of Arabic language or not.  Auditory discrimination: The subject must determine whether the word pair presented is identical or different.  Complex words reading: The subject must read the words displayed aloud.
The statistical analysis was performed using SPSS software.
Results and Discussion
The obtained scores in the four activities of the LABBEL battery are shown in (Table 1) , we find a mean score of (8 ± 1.54) in auditory lexical decision, as for the visual lexical decision the mean score was (8.31 ± 1.76), regarding the auditory discrimination mean score was (8.97 ± 1.54), and finally the mean score of complex words reading was (8.55 ± 2.17).
The correlation between the reading score and the visual lexical decision score (Table 2) shows that students with reading difficulties do not manage to constitute a mental lexicon, due to the difficulties found in the process of converting graphemes into phonemes. These students cannot read correctly the word Open Journal of Medical Psychology presented, and consequently do not manage to store it in memory to identify it in a later encounter. The mental lexicon is the set of representations corresponding to the signifying units of the language [15] . There are three types of representations stored separately: orthographic, semantic and phonological representations of words [16] . This conclusion is supported by the existence of a correlation between the visual and auditory lexical decision (Table 3 ), which confirms a lack of mental lexicon since the student could not manage to recognize the words whether the stimulus was visual or auditory. Stanovich (1986) argues that children who fail to reflect upon speech sounds are unable to perform the grapheme-phoneme conversion operations necessary to access the orthographic stage [17] [18] . This difficulty of vocabulary acquisition hinders the automation of the reading and causes a slowness in this activity. The correlation between reading and auditory discrimination scores ( Table 2 ) shows that the treatment of the acoustic signal input is not functional in students who have low scores in the discrimination task. The inability to discriminate the words would make the storing of a phonological representation of the word difficult to accomplish. Many studies reported the connection between reading and auditory discrimination [6] [19] . Blau et al. confirmed that letter-speech sound integration, in the auditory cortex, is important in learning to read and that it develops differently in those with reading disorders [20] . Another study aimed to clarify the relationship between auditory processing and reading ability found that performance on auditory processing tasks was correlated with reading and spelling scores. The authors proposed that good readers experience accurate sound representation, which facilitates the encoding of acoustic patterns into phonological representations. The high-quality encoding that occurs in proficient readers' allows for the automatic translation of phonological codes into written language, with little or no effort [21] . El Azmy et al. usuing the auditory discrimination task was able to separate good from weak readers in secondary school pupils [22] . A simple linear regression was calculated to predict reading scores based on the auditory discrimination scores, a significant regression equation was found (F = 10.147, p < 0.001). There is therefore a statistically significant relationship between auditory discrimination and reading. We can Open Journal of Medical Psychology Table 3 . Correlation between auditory and visual lexical decision.
Visual lexical decision
Auditory lexical decision r = 0.39 p < 0.01 conclude that the auditory discrimination score is a good predictor of the reading score for our sample. These results are consistent with the El Azmy et al findings which showed that auditory discrimination is an indicator of the diagnosis of reading disorders [22] . A remediation program based on the awakening of the necessary discrimination capacities would be beneficial for a good installation of a mental lexicon and the automation of reading, especially that auditory discrimination has been successfully proven as a remediation tool in a sample of Moroccan students [23] .
Conclusion
The objective of this study was to demonstrate the importance of auditory discrimination in the acquisition of mental lexicon and consequently the automation of reading in a sample of 101 students in their fourth year of primary education coming from four different schools in Kenitra (Morocco). After analyzing the results, we were able to emphasize the importance of having good acoustic discrimination capacities for language development. Students who were successful at the auditory discrimination task are more successful at reading. A remediation program based on improving auditory discrimination capacities using the language assessment battery LABBEL could see reading performance improvement in these students.
